A.
Introduction
In areas with a snow cover during winter, certain cold tolerant poikilothermic organisms are more or less winter active. This is an evolutionary and ecologically explicable behaviour. Even at very low air temperature in winter, the temperature of soil and litter below snow (the so-called subnivean space) can remain close to 0°C. Due to its high air content, snow has a high insulation capacity and low thermal conductivity. Snow with low density and a certain thickness provides the greatest insulation and enables subnivean activity of invertebrates throughout the winter (Aitchison 1974 (Aitchison , 2001 ). Certain ectothermic organisms, such as Boreas sp., Chionea sp. or some springtails and spiders, use the favourable weather conditions on mild winter days with low air pressure, when the temperature is stable, for migration, predation and even copulation (Aitchison 2001 , Hagvar & Greve 2004 , Soszynska 2004 , and stay inactive when the weather is disadvantageous.
The invertebrate fauna active on the snow surface (supranivean fauna) consists of regular, however weather depending, snow active species and includes the following ecological groups: chionobionts, specialized in snow activity and winter reproduction, stenothermic; chionophiles, regularly snow active but occur also in other seasons, eurytherrnic; chionoxenes, occur on snow only accidentally but adapted to low temperature (Pruitt 1978 (Roff 1990, Sattler 1991, Peterson & Nilssen 1998, Tammaru et al. 2001), as well as the influence of weather factors on the activity of Noctuidae is well studied (Buszko & Nowacki 1991) . In Poland, the winter activity of Lepidoptera was studied by Adamczewski (1936 Adamczewski ( , 1964 and by Nowacki (1990, 1991) . The data only about Lepidoptera on snow in Poland were presented by Szulczewski (1947) and Soszynska-Maj (2008) .
The aim ofthis paper is to present Lepidoptera recorded on the snow surface during regular investigations in Central Poland, to describe the weather conditions under which they were active, and to discuss their winter strategy.
Study area
The study area is located in Central Poland, in the vicinity of Lodz, one of the biggest cities in P0-land. According to the principles established by Kondracki (2000) The association ofthe occurrence of snow-active invertebrates with weather conditions was investigated, noting air temperature, humidity and the depth of the snow cover each time. The air temperature and humidity were measured 1 m above the snow surface in the shade.
The seasons were defined according to Klysik (2001) (Fig. 1a) . Lepidoptera occurred on snow from -6 to +6°C, with the peak at -1 and +1°C (Fig. lb) . All catches were made on overcast weather. They preferred air humidity above 70% (with peak on 90%) (Fig. 1c) , and the snow cover was usually at least 20 cm deep (Fig.  1 d) .
Discussion
Before this study, five species of Lepidoptera have been recorded on snow in Poland: three geometrids, Operophterafagata (in December at -1°C), Apocheima pilosaria (in March at +2°C) (Szulczewski 1947) and 0. brumata, as well as Ypsolopha ustella (Ypsolophidae) and Tortricodes alternella (Tortricidae) (Soszynska-Maj 2008) . Four others have been recorded in Finland in January: Aclerz's hastiana (Tortricidae), Caloptill'a elongella (Gracillariidae) (Levander 1913) , Epz'plema crenana (Geometridae) at -3,5°C and larvae of a noctuid moth Agrotis sp. (Tahvonen 1942 ). In our study, Lepidoptera were active on snow when temperature ranged from -6 to +6°C (Fig. 1b) . The highest number of specimens was observed at 0°C, 90% of air humidity and snow depth over 15cm (Fig 1b-d. (Waring & Townsend 2006) . To winter moths belong: Alsophila aceraria, Operophtera brumata and 0. fagata (Geometridae). These species overwinter as eggs and their larvae appear in April and are thus springfeeding. 0. brumata has one generation and flies from October to January, while 0. fagata mainly in November (Waring & Townsend 2006 (Sattler 1991) . Sattler (1991) (Aitchison 1984) . Peterson and Nilssen (1998) concluded that 0. brumata emerges in a narrow time period just before winter, as a result of two opposing selective forces -migrating ofinsectivorous birds and first snowfalls. Birds can easily prey on the wingless females and snow cover prevents emergence (Peterson & Nilssen 1998 (Kimber 2010) . This moth drinks water from the wet snow, which was observed in laboratory after collection on snow (Fig. 2.) . Similarly to other moths recorded on snow it did not fly but walked on snow surface. It is known from literature that many species from Gracillaridae, Gelechidae and Tortricidae also belong to this group, as well as from several other families of Lepidoptera with species overwintering as adults (Sattler 1991 (Ackefors 1964 , Aitchison 1984 , Itamies & Lindgren 1989 . Wingless females of Geometridae, frequently recorded on snow surface in early winter, can be an important element of the winter diet of shrews, as suggested by that we found shrews trapped in Moehrick traps placed above the snow surface (unpublished data).
